objective To assess out-of-pocket payments and catastrophic health expenditures among antiretroviral therapy (ART) patients in Vietnam, and to model catastrophic payments under different copayment scenarios when the primary financing of ART changes to social health insurance.
Introduction
The successes of antiretroviral therapy (ART) in reducing mortality are well documented [1, 2] . However, development assistance for HIV/AIDS interventions plateaued in 2010 [3, 4] , and there are increasing calls for developing countries with the financial ability to increase the amount of funds they devote to HIV/AIDS programmes [5, 6] . In Vietnam, the Prime Minister's Decision No. 1899/QD-TTg (16 October 2013) identified funding HIV/AIDS treatment services through social health insurance (SHI) as a key strategy to ensure long-term sustainability of HIV/AIDS treatment. However, as countries utilise mechanisms like SHI to provide financing for HIV/AIDS treatment, they need to understand the extent to which different financing systems will affect ART patients.
To date, the majority of recurrent costs for ART in Vietnam have been paid for by donors; the most recent National Health Accounts indicate that, in 2013, external sources financed 80% of recurrent costs for curative care [7] . The majority of outpatient ART is provided free-ofcharge to patients, including first-and second-line antiretroviral drugs (ARVs), routine laboratory monitoring, consultations associated with ART, prophylactic therapies and treatment of some opportunistic infections (OIs). SHI does not currently reimburse these services. However, SHI does reimburse some services associated with HIV/AIDS, notably inpatient care for OIs, provided the person is enrolled in the SHI scheme.
Enrolment in SHI requires people to pay an annual premium and a 20% copayment for any services received. Patients that seek services from an unauthorised provider incur higher copayment rates. However, the government pays the premium and copayments for selected groups, including people classified as poor, the elderly, members of minority populations and other groups [8] . Thus, when the primary source of financing ART is changed to SHI, at least some patients will no longer receive outpatient ART free-of-charge because they will have to pay both the SHI enrolment premium and copayments.
The extent to which switching from predominantly donor financing to predominantly SHI financing will affect ART patients is not clear. A survey of 1016 PLWHA in hospitals in urban provinces in 2012 found ART patients spend on average $188 per year on health care, and about 35% had catastrophic health expenditures [9] . The high proportion of patients incurring catastrophic payments may indicate that imposing an additional copayment for services will prove financially burdensome to many patients. High financial burden, in turn, may adversely affect patient retention in and compliance to ART [10, 11] and may also serve as a barrier to uptake of ART [12] . On the other hand, previous studies have indicated that HIV-positive people in Vietnam tend to be poorer than the population as a whole [13, 14] . Thus, many ART patients may belong to a group for which the government pays the SHI premium and copayments, and they will continue to receive outpatient ART services free-of-charge if they enrol in SHI.
The objective of this study was to assess out-of-pocket payments and catastrophic health expenditures among ART patients in Vietnam, and to model catastrophic payments under different copayment scenarios. To accomplish this objective, we also assessed the proportion of patients that would be exempt from paying the SHI premium and copayments for health services.
Methods

Sample and survey design
We used a three-stage stratified cluster design to build a sample based on the number of ART clients registered in facilities as of August 2014. The sample size was constructed to detect if the income of ART patients was within $260 of the average income in Vietnam, with a 5% level of significance, 80% power and an assumed correlation of responses within health facilities of 0.4. In the first stage, the 63 provinces of Vietnam were stratified into seven regions. However, this survey was conducted in conjunction with a separate survey of methadone maintenance therapy (MMT) clients, and in August 2014, no facilities in the Central Highlands offered MMT. This left six regions eligible for selection. In these six regions, 25 provinces did not have an MMT facility in August 2014 and were excluded from the selection process, leaving 38 provinces. These 38 provinces included about 87% of all registered ART clients in August 2014. One province from each region (six in total) was selected at random with probability of selection proportional to number of ART patients (PPS), and one province was selected from all of the remaining provinces, again with PPS.
Once provinces were selected, facilities offering ART were stratified by type (central hospitals, provincial hospitals, district hospitals, provincial AIDS centres, health centres with functions only for prevention and dual function health centres offering both prevention and treatment functions). We selected 42 facilities at random with PPS; if only one facility was in a stratum, it was selected with certainty.
At each facility, the field staff had a target of interviewing 20 ART clients. Within facilities, clients were selected on an opportunistic basis; the first 20 clients to agree to the interview and meet the inclusion criteria of being 18 years of age or older and on ART were included in the sample ( Figure S1 ).
The income and expenditure proportions of the 2012 Living Standards Measurement Survey (LSMS) were adapted for use in this survey. We shortened and simplified the LSMS instrument because our survey was conducted at health facilities, not in households and not all of the data available at the household would be available to individuals at health facilities. We maintained the overall categories of income and expenditures from the LSMS survey in our questionnaire as prompts for the respondents (Appendix S1). Additional modules related to inpatient and outpatient utilisation and expenditures were added to the survey and pilot tested in one site in Hanoi. Trained data collection teams conducted the surveys in May and June 2015.
Data analysis
Sampling weights were calculated based on the sample design, and all results are presented using Taylor-linearised standard errors appropriate for survey data [15] . Some respondents reported not knowing the amount of income or expenditures for certain categories. These data often, but not exclusively, were related to income or expenditures earned by others in their household. In Tropical Medicine and International Health volume 22 no 7 pp 908-916 july 2017
order to account for the missing data when reporting results, we impute ten separate data sets using multiple imputation using chained equations with, to avoid imputing negative numbers, predictive mean matching [15] . Reported standard errors include uncertainty due to imputation. Expenditures are assessed for the individual respondent. We collected expenditures over the last thirty days for routine items (e.g. food, rent, utilities, transportation and personal items) as well yearly expenditures for major items (e.g. holiday spending, travel, clothing, renovations and construction). Outpatient care was measured over the 30 days prior to the survey, while inpatient care was measured over the 12 months prior to the survey. Routine items are converted to annual expenditures by multiplying by 12. For some categories of responses, respondents were not able to differentiate between individual and household expenditures, and we calculate the 'share' of expenditures attributed to the respondent by dividing the 'household expenditure' by the total number of adults of working age in the household. We present 'expenditure including respondents' share of household expenditures' as the main outcome measure. We define catastrophic payments for health as payments of more than 40% of non-subsistence expenditure [16] . Expenditures for health included expenditures for inpatient and outpatient care (including drugs bought outside health facilities), condoms, health insurance premiums and transportation to health clinics. We use the results from the 2012 LSMS survey as our measure of subsistence expenditures (personal correspondence: Hoang Van Minh 03 September 2015) and adjust it to 2014 using the consumer price index [17] . An exchange rate of 21 599 Dong per dollar is used [18] . We use a Waldlike F-test to assess differences between variables [19] and determine statistical significance as P < 0.05.
Finally, we assess catastrophic health expenditures under different copayment scenarios. Four scenarios are considered. (i) Current health expenditures as measured in the survey for all respondents, (ii) 20% copayments for outpatient ART services, not including ARVs, for patients who are not exempt from making copayments under the SHI scheme, (iii) 20% copayments for outpatient ART services, including first-line ARVs, for patients who are not exempt from making copayments under the SHI scheme and (iv) the full costs of ART services, including first-line ARVs, for patients who are not currently enrolled in the SHI scheme. The source of the estimated cost of ART is a recently completed report assessing the health insurance liability for ART [20] .
Ethics
This study received approval from the Abt Associates, Inc. Institutional Review Board and the Hanoi School of Public Health Ethical Review Board for Biomedical Research. All respondents gave oral informed consent to participate in the survey.
Results
The seven provinces (and number of respondents) included in the final sample were Binh Thuan (40), Dien Bien (60), Ha Noi (183), Ho Chi Minh City (379), Lai Chau (40), Long An (59) and Thanh Hoa (82). A total of 843 ART clients were interviewed. Respondents were, on average, just over 36 years old and about 64% of respondents were male (Table 1) . About 32% of respondents reported they were a member of a group that is eligible for SHI without copayments, while about 34% reported their income to be below the official government poverty line for their province. Slightly <30% of respondents had completed high school or higher education, with 11% not having completed primary school. The majority of respondents (56%) were currently married or living with a longterm partner, with 23% reporting they were single, 10% divorced or separated and 11% widowed. Sixtyone per cent reported some form of employment, while 21% were not working, and 18% were homemakers, students or retired.
Average annual expenditure per respondent (including the respondents' share of household expenditures) at the time of the survey was $1361 (95% CI: $1194-$1527; Table 2 ). The largest categories of expenditures were for food (32% of expenditures, on average) and 'other expenditures' (31% of expenditures). Respondents from provinces other than Hanoi and Ho Chi Minh City had lower total expenditures, on average, than respondents from those two provinces (P < 0.01 for both comparisons), while respondents with incomes below the official poverty line had $550 less annual expenditures than other respondents (P < 0.001). Patients attending ART at central hospitals (located in Hanoi and Ho Chi Minh City) had higher overall expenditures than patients attending provincial and district hospitals and dual function health centres (P < 0.01 for all comparisons). Expenditures for health (including condoms and health insurance) constituted 4.5% of expenditures.
Thirteen per cent (95% CI: 10-15%) of respondents had an inpatient admission in the last 12 months, and 5% (95% CI: 3-7%) had an inpatient admission for a self-reported HIV-related reason (Table 3) . Patients reported 13.3 (95% CI: 12.9-13.7) outpatient visits in the last year, 12.5 (95% CI: 12.3-12.7) of which were HIV-related. This resulted in an average, among all respondents, of $37 (95% CI: $11-$64) spend on inpatient care, $17 (95% CI: $6-$28) spend on outpatient SHI, social health insurance; n, number of respondents. **P < 0.01; ***P < 0.001. †Fraction of Missing Information -the proportion of all variance (or all uncertainty) that is due to missing data. ‡P-value based on the Wald-like F-test. §Member of minority population, has a poor card, is a member of the military/police, performed war service, or other eligible class.
care and $29 (95% CI: $20-$38) on other health care, including condoms, health insurance premiums, self-medication and transportation to health facilities. There was no statistically significant difference in total health spending across different socio-economic categories. Patients attending central hospitals had higher HIV-related health expenditures than patients attending other types of health facilities (P < 0.01 for all comparisons), and patients in Hanoi had higher HIV-related expenditures than patients in the more rural provinces (P < 0.05).
Just under 5% (95% CI: 3.1-6.8%) of respondents incurred a catastrophic payment for health care (Table 4) . When considering expenditures for HIVrelated reasons, 2.5% (95% CI: 0.9-5.1%) of respondents incurred a catastrophic payment. 9% (95% CI: 4.5-13.4%) of poor respondents incurred catastrophic health payments, compared with 2.6% of non-poor respondents (95% CI: 0.8-4.3%).
About 3% of respondents currently enrolled in SHI incurred a catastrophic payment for HIV-related health Reported expenditures reflect respondents' expenditures. SHI, social health insurance; IP, inpatient; OP, outpatient. *P < 0.05; **P < 0.01; ***P < 0.001. †P-value based on the Wald-like F-test. ‡Member of minority population, has a poor card, is a member of the military/police, performed war service, or other eligible class.
care, compared with about 2% of patient without SHI. If patients incurred a 20% copayment for ART excluding ARVs, the proportion of respondents incurring catastrophic payments would double in both groups, to about 6% and 4%, respectively ( Figure 1 ). If copayments included ARVs, 6% of respondents currently without SHI and 10% of respondents with SHI would incur catastrophic expenditures. If patients without SHI did not enrol when SHI starts to finance ART and had to pay full costs out-of-pocket, up to 41% would incur catastrophic expenditures.
Discussion
We found that ART patients spent about $66 per year on health in 2014-15, or about 5% of their total expenditures. When including transportation to health facilities, health expenditures increased to over $83 per year spent on health, or just over 6% of total expenditures. About 39% of all health expenditure was spent for HIV-specific services. In line with Vietnam's policy of offering ART outpatient care free-of-charge to patients, HIV-specific spending for outpatient care was about $2, all for laboratory or other procedures related to OIs. About 55% of HIV-specific spending, or 21% of all health spending, was for transportation to health facilities. Expenditures for health care in this study is substantially lower, even without adjusting for inflation, than found in previous studies, where total health expenditure per year in 2012 was $188 among patients attending ART at hospitals [9] and $132 among patients from 17 provinces in 2010 [21] . The reasons for the decline in health expenditures are not clear. While different methodologies may account for some of the difference and make direct comparisons difficult, but both previous and this study focused on costs incurred by individuals living with HIV. The 2012 study [9] had the highest inpatient utilisation rate at almost 34% of respondents. Our study and the 2010 study [21] had similar inpatient admittance rates of 0.17 admissions per person per year (here) and 0.2 admissions per person per year (previously). The 2010 study included HIV-positive patients not on ART; payments for inpatient care among patients on ART in the 2010 study were similar ($37 not adjusting for inflation) to what we found here. Both of the previous studies [9, 21] recorded higher outpatient and other costs than we found here ($98 in 2012, $111 in 2010).
The 2012 study reported 31.5% of households incurred catastrophic health payments [9] , compared with 5% here. A 5% catastrophic payment rate is not markedly different than was recorded in the 2002 -2010 period for the population as a whole [22] . The higher catastrophic payment rate found in the 2012 study appears in part a result of higher inpatient admissions than we found here, and may be due to that study only including patients at hospitals. However, we do not find that inpatient admissions differed based on the type of facility where ART patients received their care (12% of patients at central hospitals and 15% of patients at both provincial and district hospitals had inpatient admissions). We hypothesise that inpatient admissions may have declined due to people in 2015 having been on ART longer, on average, and thus being more stable than in 2012, as well as changes in ARV regimens. Alternatively, the 2012 study may have sampled an outlier of patients, as our study showed similar admission rates to the 2010 study.
Another reason for a decline in the percentage of patients incurring catastrophic expenditures may be increased enrolment in health insurance. The 2010 study found about 30% of people living with HIV had health insurance [21] , compared with 53% here. However, although respondents without SHI had higher health expenditures than patients enrolled in SHI in our study, the difference was not statistically significant. Patients with SHI had a higher level of catastrophic payment (although again, the difference was not statistically significant). About 15% of patients with SHI had an inpatient admission in the year before the survey, compared with just under 9% of patients without SHI (P < 0.01). Patients with SHI, however, paid on average $26 for inpatient care, compared with almost $50 for patients without SHI (P = 0.42) despite the higher percentage having an admission. Previous literature has suggested that health insurance in Vietnam may increase utilisation while not affecting the level of health expenditure [23] . Both groups of patients paid about $17 per year for outpatient care, while patients with SHI paid $32 for other health-related items (including transport), compared with $25 among patients without SHI (P = 0.16).
This was a cross-sectional survey administered in health facilities. Not administering the survey at home and/or with all working adults in a household may bias the results, especially in comparison to studies that did survey respondents are their homes. We shortened the LSMS questionnaire to include fewer questions to accommodate respondents' willingness to be interviewed at the health facility. Asking fewer questions is associated with lower levels of reported total expenditures than asking more detailed questions [24] . Thus, we suspect that our results may underestimate overall expenditures, especially if compared to the results from household surveys. However, we asked similar numbers of questions about health-related expenses as previous surveys; thus health expenditures here may be overstated as compared to total expenditures when comparing with other studies. This survey is not fully representative of all ART patients in Vietnam, and, while comprising only about 13% of the ART population, excluded areas tended to be more rural. Rural patients likely spend less on health than urban patients. Further, we interviewed people who attended health facilities. Thus, the respondents are more likely to include people who regularly attend ART than patients who may skip or miss visits. Patients who regularly miss or skip visits may have lower overall health service utilisation, but, on the other hand, may be more likely to suffer an OI and have greater need for more expensive services. However, this is one possible reason for the lower OOP reported in this study compared to previous studies. Similarly, this study did not capture whether respondents were living in a household where multiple people were living with HIV. Thus, for households with multiple people attending ART, the burden of payment for health care may be higher, or potentially higher with copayments, than the individual-level results reported in this study.
Health facility staff did not track the number of people they referred to be included in this study, or the number of HIV-positive patients they saw when the study was being conducted. People that did not enter the study after being introduced by facility staff may be different than those that did attend the study, although interviewers anecdotally noted that this appeared to be a small percentage of potential respondents.
The results from the simulation of catastrophic payments are subject to multiple weaknesses. The costs of ART used for the simulation are estimates, and costs and how much patients pay for ART may change in the future as treatment protocols evolve. The 20% copayment rate is applicable for patients who are not exempt from making copayments only if they attend authorised providers. Patients that seek care at higher level facilities without proper referrals, for example, incur higher copayment rates. Also, the scenarios did not consider payments for second-line ARVs or non-HIV-related health expenditures and thus likely underestimate the extent of catastrophic payments. The results from the scenario analysis, however, do indicate that care will need to be taken when transitioning the financing of ART from high levels of external funding to SHI. Over 40% (95% CI: 35-46%) of patients currently without SHI would experience catastrophic expenditures for HIVrelated health care if they had to pay the full price of first-line ART. In a scenario where patients currently without SHI pay the full amount for ART and patients with SHI incur a 20% copayment for ART (unless exempt), 24% (95% CI: 21-27%) of all ART patients would incur catastrophic expenditures. Enrolling all patients in SHI would reduce this to 8% (95% CI: 5-10%) of all patients. Thus, linking enrolment in ART to enrolment in SHI is likely an important step before the financing of ART is transitioned to SHI. Excluding ARVs from copayments would further lower the percentage of patients incurring catastrophic payments for HIV-related care to about 5% (95% CI: 3-6%). Note, however, that this reflects a doubling of the percentage of patients incurring catastrophic expenditures for HIV-related care than was found here.
In conclusion, we find that the current programme in Vietnam has been successful in limiting the financial burden of paying for health care among ART patients. However, as the financing is transitioned to SHI, care needs to be given to ensuring all patients have access to SHI and that the copayments associated with SHI do not become a financial burden to patients or adversely affect the retention and compliance of patients to ART.
